This paper presents two generic approaches that predict the world's best organic non-linear optical (NLO) compounds. The results arise from a data-mining project that drew its source data from the Cambridge Structural Database, the world's resource of all published organic crystal structures. We undertook two complementary systematic data-mining strategies to realise these predictions: (a) construction of a new data-mining tool, coded with mathematical algorithms derived from the area of decision mathematics. This enabled one to systematically search the entire database for certain fragment types or other aspects of a molecule that are known to be of key importance in existing industry-tested organic NLO materials (certain electron donor-acceptor pairs, conjugation lengths, optimum conjugation pathways, etc); (b) semi-empirical MOPAC calculations that use the molecular geometry of each crystal structure in this database, duly optimised, to predict the value of μ and β, a measure of the NLO effect. There is a very high correlation between these two very separate approaches, which provides us already with good confidence that these predictions are valid. Furthermore, the fact that we have found that several of these predicted top 100 molecules have already been patented as NLO materials demonstrates that several of these molecules are certainly very useful for the NLO industry. Complementary to the above studies, we have also conducted crystallography experiments on several NLO materials: both conventional crystal structure analysis and high resolution charge-density studies. In the latter respect, we calculate the optical properties (μ, α, β, γ) using X-ray constrained wavefunction fitting and compare these to values obtained using traditional multipolar refinement.
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The crystal structures of para-acetanilides analysed systematically Over the last two decades small molecule X-ray crystallography has become an important tool for the detailed investigation of the solid state with the ultimate aim to understand the (supra)molecular assemblies in crystal structures. The systematic study of crystal packing patterns together with the application of solid state energy calculations can provide an improved insight into the solid state assembly providing feedback for design and prediction procedures. Libraries of closely related compounds comprise suitable systems for such an analysis since the core structure and its interactions remain the same so that variations in the crystal packing can be directly associated with substituent effects. Para-Substituted acetanilides comprise a pharmaceutically important group of molecules; in particular the compound p-hydroxy-acetanilide (aka paracetamol) has attracted exceptional interest. A thorough understanding of substituent effects on crystal packing is hence highly desirable with respect to the utilisability of these compounds. The program XPac [1] has proved to be an excellent tool for the search of common structural patterns in solid state assemblies and was thus used for the systematic cross-comparison of the crystal structures of a series of parasubstituted acetanilides. Supplementing this information a variety of lattice energy calculations were performed comparing ab initio (CRYSTAL06) with semi-classical density sum (OPiX) methods. The results of this systematic study are presented and discussed.
9, 38042, France, 2 Department of Chemistry, The University of Manchester, Brunswick Street, Manchester, M13 9PL, UK, E-mail fisher@ill.fr Per-deuteration of proteins is becoming more common place and the assumption is in general that deuteration does not affect protein structure. It should be noted that functional changes upon deuteration are known, e.g. D2O is toxic to living systems, reaction kinetics change [1] , proteins stiffen in D2O [2] and ferroelectrics alter their properties [3] . There are two exceptions known to us for protein structures. Firstly in Kuhn et al [4] they observe a difference in position of a critical H versus D atom for subtilisin versus trypsin respectively. Secondly in haloalkane dehydrogenase Liu et al 2007 [5] observe a rotation of an Asp towards a His for the deuterated enzyme. In the absence of a statistical database of protein neutron AND ultra-high resolution X-ray crystal structures we have instead examined the effect of deuteration on structure by data-mining of the Cambridge Structural Database [6] for deuterated and hydrogenated pairs of small molecule structures which have been analysed by neutron or X-ray crystallography. There are, mainly, examples of isomorphous crystal pairs but also some non-isomorphous pairs. Differences between these structures for both types have been calculated and their statistical significance assessed. There are precisely enough measured structural differences but we find that they are in each case small enough that they do not upset the general assumption that deuteration does not affect protein structure.
The HIV structural databases (HIVSDB, http://bioinfo.nist.gov/ SemanticWeb_pr2d/chemblast.do , http://chemdb2.niaid.nih.gov) distribute one of the largest comprehensive collections of structural, biological and pre-clinical data on inhibitors, drug leads and clinical drugs for AIDS. These databases contain info on several thousand biologically active compounds from all classes (HIV PR, RT, CCR5, Integrase) of FDA approved drugs. Efficient and yet user friendly data management systems that support state-of-the-art annotation, visualization and query capabilities are crucial for the effective use of data for fragment based structural pharmacology and rational drug design. Semantic Web is the vision of the World Wide Web Consortium for enabling seamless integration of electronic data for data mining and knowledge generation across the Web. Robust and functionally relevant ontology plays a critical role in developing the data elements for a Semantic Web. Presentation will illustrate how Semantic Web concepts are used for novel annotation, data integration, storage, and query to manage and display structural Keywords: bioinformatics: the future, knowledge-based applications in structural chemist, structure-based drug design, structural informatics
